(-)-Epigallocatechin-3-gallate (EGCG) attenuates functional deficits and morphological alterations by diminishing apoptotic gene overexpression in skeletal muscles after sciatic nerve crush injury.
Muscle degeneration and impairment following nerve injury could lead to apoptosis as a result of increased levels of reactive oxygen species. This activates the apoptotic cascade through mitochondrial dysfunction and damage to lipids, proteins, and DNA. In considering of the multifactorial protective properties of green tea polyphenols (-)-epigallocatechin-3-gallate (EGCG), this study investigates whether EGCG treatment does improve skeletal muscle function impairments, induced by crushing of the sciatic nerve. Compared to the saline-treated injured group of animals, EGCG treatment of axonotomized animals showed significant motor enhancement in the toe spread and foot positioning analysis and gain in the percentage motor deficit. The proprioceptive function expressed by the hopping response showed significant progression in the EGCG-treated group. Recovery of sensory innervation was followed by a slowly retreating neuropathic pain-like syndrome in the EGCG-treated animals. Muscle tissues from injured limb showed severe histopathological alterations that were significantly attenuated by EGCG treatment at the end of week 3 post-surgery. Semi-quantitative desmin immunohistochemistry revealed intense staining in the saline-treated injured animals, whereas EGCG treatment decreased the desmin immunoreactivity back to sham control levels. Using RT-PCR, EGCG treatment induced a significant anti-apoptotic effect in injured muscle tissues by normalizing the Bax/Bcl-2 ratio back to baseline levels and inhibiting overexpression of the p53 apoptotic gene at days 3 and 7 post-surgery. In conclusion, our results demonstrate that EGCG enhances functional recovery, protects muscle fibers from cellular death by activating anti-apoptotic signaling pathway, and improves morphological recovery in skeletal muscle after nerve injuries.